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earned patent term adjustment See 37 CFR 1.704(b). 
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1 0) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 
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DETAILED ACTION 

The Amendment filed February 24, 2004 has been received, entered into the record, and 
carefully considered. The following information provided in the amendment affects the instant 
application by: 

Claims 1-2, 5, 7-8, 10, 19-26, and 43-45 have been amended. 
Remarks drawn to rejections of Office Action mailed October 21, 2003 include: 

1 12 2 nd paragraph rejections: which have been overcome by applicant's amendments and 
arguments and have been withdrawn. 

102(a) rejection: which has been maintained for reasons of record. 
103(a) rejection: which has been maintained for reasons of record. 

An action on the merits of claims 1-49 is contained herein below. The text of those sections of 
Title 35, US Code which are not included in this action can be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

The rejection of claims 1, 12-14, 16, 27-31 and 42 under 35 U.S.C. 102(a) as being 
anticipated by Heikkila et al. (US Patent 5,998,607) is maintained for reasons of record. 

Claim 1 of the instant application is drawn to a multistep process for recovering 
rhamnose, arabinose, xylose, or mixtures thereof from a solution containing at least 2 of said 
monosaccharides wherein a weak acid cation exchange resin is used for at least one step of 
chromatographic separation. Claim 12 provides the weak acid cation exchange resin is an acrylic 
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resin and claim 13 provides various forms of acrylic resins. Claim 14 limits the cation of the 
resin to be Na + , Mg 2+ , H + , or Ca 2+ . Claim 16 provides the resin is cross-linked with DVB. Claim 
27 provides the temperature of the eluate is 10-95°C and claim 28 limits that to 55-85°C. Claim 
29 limits the particle size of the resin to 10-2000|im and claim 30 limits the size to 100-400^im. 
Claim 31 limits the pH of the feed solution to 1-10. Claim 42 provides that the method is a batch 
process. 

Heikkila et al. disclose a method of separating xylose from a Mg-sulphite cooking liquor 
(see example 1 1, column 9). The xylose is separated from the Mg-sulphite cooking liquor (which 
is known in the art to contain multiple monosaccharides, including xylose, arabinose, and 
rhamnose) using a slightly acid cation exchange resin, Purolite C 105™. This resin is known to 
be a weak acid cation exchange resin (see technical data sheet for product) with a polymer matrix 
structure of acrylic-divinylbenzene and the resin is shown to be in the H + form. Moreover, the 
particle size of the resin is shown to be 1 .2 mm to 0.3 mm (1200 to 300 jam). Heikkila et al. teach 
the temperature to be 65 °C and the pH of the feed solution to be 4.5. Additionally, the process of 
Heikkila et al. is seen to be a batch process. 

The methods of claims 1, 12-14, 16, 27-31 and 42 are seen to be anticipated by Heikkila 
et al. (US Patent 5,998,607). 

Applicant's arguments filed February 24, 2004 have been fully considered but they are 
not persuasive. Applicants argue that the instant application is drawn to recovering one or more 
monosaccharides, not a solution of multiple monosaccharides and Heikkila et al. does not teach 
or suggest the use of a weak cation exchange resin for the recovery of monosaccharides from 
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each other. Applicants further argue that Heikkila et al. is silent to the separation and/or 
identification of other sugars, such as rhamnose and arabinose. 

However, independent claim 1 of the instant application is drawn to a multistep process 
for recovering one or more monosaccharides from a feed solution containing at least two 
monosaccharides by using chromatographic separation comprising at least one step where a 
weak acid cation exchange resin is used for the chromatographic separation. Heikkila et al 
disclose a method wherein a weak acid cation exchange resin is used in at least one step wherein 
a xylose fraction is recovered (see step b in claim 10; "and a fraction concentrated with respect to 
xylose is recovered"). Moreover, as set forth earlier, the Mg-sulphite cooking liquor is known in 
the art to contain multiple monosaccharides, including xylose, arabinose, and rhamnose. Thus, 
Heikkila et al. do indeed disclose a multistep process for recovering one or more 
monosaccharides (xylose) from a feed solution containing at least two monosaccharides by using 
chromatographic separation comprising at least one step where a weak acid cation exchange 
resin is used for the chromatographic separation 

Claim Rejections - 35 USC §103 

The rejection of claims 1-6 and 8-49 under 35 U.S.C. 103(a) as being unpatentable over 
Heikkila et al. (US Patent 5,998,607) in combination with Blaschek et al. ("Complete Separation 
and Quantification of Neutral Sugars from Plant Cell Walls and Mucilages by High-Performance 
Liquid Chromatography", Journal of Chromatography, 256 (1983), pp. 157-163) is maintained 
for reasons of record. Moreover, claim 7 is additionally rejected over the same references, as the 
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examiner was previously unclear of the meanings in the claim as indicated by the previously set 
forth 1 1 2 2 nd paragraph rej ections. 

Claim 1 of the instant application is drawn to a multistep process for recovering 
rhamnose, arabinose, xylose, or mixtures thereof from a solution containing at least 2 of said 
monosaccharides wherein a weak acid cation exchange resin is used for at least one step of 
chromatographic separation. Claim 2 provides the limitation of eluting the column and 
separating and recovering a rhamnose rich fraction. Claim 3 provides that a strong acid cation 
exchange resin is additionally used. Claim 4 provides that an additional step in the process may 
be crystallization, filtration, evaporation, precipitation, or ion exchange. Claim 5 limits the 
monosaccharide recovered to rhamnose and claim 6 limits the rhamnose to L-rhamnose and 
claim 40 limits the form of rhamnose to the monohydrate form. Claim 7 provides that the source 
of the feed solution is a xylose process stream or side stream. Claim 8 and 10 provide that 
arabinose rich fraction and xylose rich fraction are further separated and recovered, and claims 9 
and 1 1 limits the arabinose and xylose to L-arabinose and D-xylose. Claim 12 provides the weak 
acid cation exchange resin is an acrylic resin and claim 13 provides various forms of acrylic 
resins. Claim 14 and 15 provide limitations to the cation of the resin. Claim 16 provides the resin 
is cross-linked with DVB and claim 17 provides the crosslinking is 3-8% by weight. Claims 19- 
24 provide various orders of multiple and various chromatographic separations and claims 34, 
35, 37, and 38 provide various orders of recovery of the products. Claims 25 and 26 provide that 
fractions of eluant are concentrated by evaporation before feeding to the next column. Claim 27 
provides the temperature of the eluate is 10-95°C and claim 28 limits that to 55-85°C. Claim 29 
limits the particle size of the resin to 10-2000|am and claim 30 limits the size to 100-400^im. 
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Claims 31-33 limit the pH of the feed solution to be from 1-10. Claims 36, 39, and 41 provide 
that the products are isolated by crystallization. Claim 42 provides that the method is a batch 
process. Claims 43 and 44 provide the rhamnose can be collected before or after the other 
monosaccharides. Claim 45 provides that the rhamnose and arabinose are collected together. 
Claim 46 provides the separation method to be a simulated moving bed system, and claims 47 
and 48 provide the moving bed system is either sequential or continuous. Claim 49 provides that 
there is at least one column or portion of a column which contains a strong acid cation exchange 
resin and another which contains a weak acid cation exchange resin. 

Heikkila et al. disclose methods of separating xylose by using a slightly acidic cation 
exchange resin (example 1 1) as set forth supra. What is not taught by Heikkila et al. is to use 
multiple columns, the order of the various monosaccharides (rhamnose, xylose and arabinose) 
which are eluted, to use water as the eluant, to use the resin in the Na + form, to concentrate the 
solution before transferring to the next column, to isolate the products by crystallization, or to 
use the various simulated moving bed systems. 

Blaschek et al. teach of methods of separating L-rhamnose, L-arabinose, D-xylose, D- 
mannose, D-galactose, and D-glucose by multiple chromatography runs using water as the 
eluant. Blaschek et al. teach that the various sugars are eluted from columns at different rates, 
and are eluted from different columns at different rates (see Table 1). Blaschek et al. show that 
an initial run will separate rhamnose from xylose and arabinose, and then an additional run on a 
different column will separate xylose and arabinose. Thus Blaschek et al. do indeed recognize 
that one run on one column is not sufficient to separate various monosaccharides from each 
other. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the weak acid cation exchange resin of Heikkila et al. to separate the various 
sugars, as Heikkila et al. teach the Purolite C 105™ column (which is a weak acid cation 
exchange resin) to be effective in separating a xylose containing fraction from a Mg-sulphite 
cooking liquor and one would have been motivated to use this column as it is known to be 
effective in sugar separation and multiple columns are shown to be effective when separating 
multiple sugars. Additionally, one would expect that methods would be correlative regardless of 
where the feed solution is obtained. That is, one of skill in the art would expect a solution which 
contains 3 agents to be separated by the same methods regardless of where the solution of the 
three agents are obtained, as the solution being separated still comprises the same three agents. 
Moreover, it would require little more than routine skill in the art to design a chromatographic 
separation process comprising multiple columns and determining the elution times of the various 
saccharides in a solution and develop a multiple column system which optimizes the elution 
time/product/column type relationship to obtain a system which is able to separate the various 
saccharides. One of ordinary skill in the art would understand that different products are eluted 
from columns a various rates as divergent products are known in the art to be obtained at various 
pHs in chromatography columns because of their different properties and reactivity kinetics. One 
of ordinary skill in the art would recognize that the various products would be eluted at various 
rates in a chromatographic column based on both the properties of the column and compound 
eluted. It would be obvious to one of ordinary skill in the art at the time the invention was made 
to add an additional chromatographic column which has different properties than the first column 
to purify a solution which has multiple compounds that would react differently to different 
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columns and be eluted at different rates among the various columns. One would be motivated to 
have a multi column system and or a column with various zones which have different properties, 
such as ionic strength, to separate various compounds which are in the same solution as the 
products would be eluted at rates dependent upon the column/compound properties. One would 
be motivated to add the weak- acid cation exchange resin column of Heikkila et al. as Heikkila et 
al. teach that this column is effective in removing xylose from a solution which inherently has 
multiple compounds. 

Applicant's arguments filed February 24, 2004 have been fully considered but they are 
not persuasive. The thrust of applicant's arguments are that the present invention is drawn to 
separating various monosaccharides from each other in one run on one column, and that a weak 
acid cation exchange resin could advantageously be used in a method for the chromatographic 
separation. However, claim 19 for example is drawn to a method which comprises "feeding the 
feed solution to a first chromatographic column and then feeding a fraction of the outcoming 
solution from the first chromatographic column to a second chromatographic column...". Claim 
20 then provides "feeding a fraction from the second column to a third column". Thus, the 
examiner is confused by applicant's arguments that the claims are drawn to separating various 
monosaccharides from each other in one run in one column, as the claims are indeed drawn to 
multiple runs with multiple columns. 

Additionally, applicants argue that the prior art does not teach that effecting the pH has 
an effect on the elution of the sugars. However, Heikkila et al. teach to adjust the pH of fractions, 
and that adjusting the pH indeed effects the order of elution (see column 3, lines 21-34). Thus, a 
weak acid cation exchange resin is known to be used in at least one step in separating 
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monosaccharides, including xylose, in chromatographic separation. Moreover, multiple columns 
are shown to be effective when separating multiple sugars, as evidenced by Blaschek et al. 
One of ordinary skill in the art would understand that different products are eluted from columns 
a various rates as divergent products are known in the art to be obtained at various pHs in 
chromatography columns because of their different properties and reactivity kinetics. One of 
ordinary skill in the art would recognize that the various products would be eluted at various 
rates in a chromatographic column based on both the properties of the column and compound 
eluted. It would be obvious to one of ordinary skill in the art at the time the invention was made 
to add an additional chromatographic column which has different properties than the first column 
to purify a solution which has multiple compounds that would react differently to different 
columns and be eluted at different rates among the various columns. Thus, it would require one 
of ordinary skill in the art routine experimentation to design a chromatographic separation 
process comprising multiple columns and determining the elution times of the various 
saccharides in a solution and develop a multiple column system which optimizes the elution 
time/product/column type relationship to obtain a system which is able to separate the various 
saccharides based on the art known resins utilized in monosaccharide separation, such as the 
weak acid cation exchange resin as taught by Heikkila et al. and the various resins taught by 
Blaschek et al. 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Traviss C Mcintosh whose telephone number is 571-272-0657. 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James O. Wilson can be reached on 571-272-0661. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 09/967,184 



Page 11 



Art Unit: 1623 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (jollVfree). 



Traviss C. Mcintosh III 
May 24, 2004 




'Art Unit 1623 



